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Considerin=: the time domain we see taat the 
dus.tiow of a line is about 63.5 usec ( micro-seconds ) 
Walle tne duration of a field is about 16.67 milli- 
seconds, Not all of the scanning time is used for 
produc'ng a visual portion of the picture. synchro= 
nizing inc retrace reduce the actual times used 
in producing an image to 52 usec for a line and 
15.5 msec for a field, 

Finally, a conversion from the time domain 
to the svatial domain occurs at the CRT. An 
aspect ratio of 4:3 sets the width of the picture 
at a value 4/3 the height of the picture. In the 
CzT used in my experiments the width of the screen 
is 20" and the height is 15". Thus, in the horigontal 
Girection 2,6 usec ccrresvonds to 1" of length. 
Likewise, 1 msec cor-esvonds to 1" of length in 

ne vertical direction. 

Tne portions of the television receiver 

required for the display are indicated in figure 1. 


figure 1. Siock Diazrem ot Display 
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Producins satterns, 

The key tc understanding production of patterns 
rests in ‘nowinrs botn tne amplitude an: time-n=ture 
Of tre modulating signal and now these parameters 
interact with the sennned raster, Let us consider 
the problem of analyzing these intersctions, | 

In an Optical system interference vatterns 
result waich contsin nodes and antinoedes in the 
observation plane @&soints whicen are reloted oF 
integral multiples of the wavelencth of light involven, 








eae stationary patterns result on the screen 
of the © oh when the modulating signal frequency is 


an integral multiple of the scanning frequency. 


Consider 2a 180 Hz square wave modulating the red 
cuiroma-channel. During each tield the modulating 
Sienal goes through three cycles. “efer to 

figure 2. Since nositive excursions of the 

squ2re wave turn the chroma on and negative 

excursions turn the chroma off the resuttant 

vattern consists of three red horizontal bars 

equal in dimensions and equally spaced on the 

screen of the CRT, as seen by an observer, If the 

frequency of the square wave is exactly 179.82 dz 

three tines the vertical scanning Talat sara ) the 
pattern will remain stationary. If the frequency 

is sligntly higher than 130 Hz the vatt ern will meve 

upwerd on the screen while if the frequency is 

slishtly lower than 180 Hz the pattern will move 
downwsrd on the screen, 

It 1s possible to accurately »sredict the 
dimensions of the pattern on the screen. For the 
180 Iz square wave the period is abcut 5.6 msec. 

The ciroma channel is on for 2.3 msec assuming a 

symmetric W2VeG. Since 1 msec correszonds to 1" 

in the vertical direction the pattern should consist 

of red bars 2.3" wide 2nd extending 2cross the 

screen. Between excn color bar wil! be a bleck 

bar of width 2.3". Alternatively, it is pos- 

Sible to consider the number of lines whic” are 

produced, 4 2.3 msec on time of the chroma cor- 

responds to (2.3 msec)/( 63.5 usec ver line) or 
about 36 lines. Jue to interlacing these 36 tines 
ure soread OVer 2 Gisteunuce ol Jao wanes . ae 

£20 232 Sot © Of 2 lines multizly the frretion 
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